The pain of the attack of cluster headache is excruciatingly severe at its maximum (1, 2) and is by many patients experienced as the complaint of the attack. The pain is unilateral in the vast majority of cases (3, 4) .
This constellation of partly unilateral and partly bilateral phenomena may seem puzzling. What is the connection between the pain and the various autonomic phenomena? How can the autonomic phenomena be activated bilaterally, whereas a unilateral activation only takes place as for the pain? Are pain and autonomic phenomena independent? Or are they interdependent, and, if so, is the pain activated by the autonomic phenomena or is it the other way around?
Is there then any clinical or experimental experience that can throw light on these problems? Not all these questions can be answered here, but some notions as to the interdependence may be advanced.
Before trying to invoke experience gained over the last couple of decades, we should state that the cluster headache syndrome, as we see it, consists of cluster headache and CPH (9) . Although enough and clearcut features seem to exist to make these two clinical pictures distinct, several features link them together. There is reason to believe that several steps in the pathogenesis of CPH and cluster headache are similar. The investigation of CPH offers many advantages as compared with the investigation of cluster headache, the constant flow of attacks, even during daytime, being a major advantage. Spontaneous attacks may thus be studied. Since both headaches may belong to the same syndrome, CPH may serve as a model headache in the cluster headache syndrome. Hints as to what the situation is in cluster headache may be obtained by studying CPH patients. Because the two headaches seem to be distinct, however, it is not permissible sans phrase to accept findings in CPH as being typical of ordinary cluster headache. Findings made in CPH will have to be verified also in cluster headache as such.
There may from a theoretical point of view be various models for the interdependence of the two facets of cluster headache, the pain and the autonomic phenomena. These are depicted in Fig. 1 .
Conceivably, after the pain has been activated from its site of generation ("origo" = O), the pain could in turn activate various autonomic functions (possibility 1). Sweating could, for example, possibly be activated as a result of the severity of the pain, a sequence of events that has fascinated some migrainologists. The autonomic phenomena might activate the pain (possibility 2). Or pain and autonomic phenomena might be independently activated (possibility 3). According to the last model, there may, in other words, be two independent lines of symptom production.
To be able to penetrate into this problem complex, it may be opportune to look into some specific autonomic feature, such as CIP amplitudes and intraocular pressure. There is a clear increase in these variables during attacks of both cluster headache and CPH, and more markedly so on the symptomatic than on the nonsymptomatic side (7) . The question then arises whether the signal to the eye to produce these phenomena is mediated through vascular or neurogenic mechanisms.
When carried out in a little different manner, such experiments may have a bearing on this problem. In a patient with CPH, in whom attacks readily can be precipitated mechanically by flexion of the neck, the intraocular pressure increment (corresponding to a volume increase of approximately 12 mm 3 (7)) was demonstrated within 15-20 sec of the start of the precipitation procedure. The production of aqueous humor amounts to approximately 3 mm 3 /min. The temporal aspects indicate that an increase of this order of magnitude cannot be due to normal production of aqueous humor. The inference can, therefore, be made that the local, underlying mechanism in all probability is a vascular one-that is, an intraocular vasodilatation.
A second inference can in all probability be drawn from this type of experiment: the signal to the eye is a neurogenic one. The reason for this statement is that it seems reasonable to assume that the stimulus during the neck flexion procedure originates in the neck. Provided this is so, there is not time enough for blood-borne substances to reach the eye. Moreover, if blood-borne substances were to explain the localized ocular phenomena, why would not the effect be similar on the two sides? Why would it always be most pronounced on the symptomatic side? The mentioned ocular manifestations of the attack should be characterized as autonomic.
The temporal aspects and the sequence of events of pain and various autonomic phenomena may be helpful in disentangling this problem. If a specific sign or symptom arises at a later time than another, the last-appearing one can, of course, not be the cause of the first-appearing one. In CPH, the pain is so strong and its start so abrupt that the very onset can be timed rather accurately. In addition, various autonomic functions may be quantitated.
In the present issue of Cephalalgia, it is reported that a dichotomy between pain and sweating may be seen in CPH: during mechanically precipitated attacks, sweating may start around 30 sec before the pain. Accordingly, the sweating is not caused by the pain.
The interrelationship between pain and sweating is, however, far more intricate. The sweating has a high degree of predictive value with regard to the pain eventually to follow. Without sweat increase, there will be no ensuing pain. With high sweat levels, considerable pain, or even an attack, will follow. Thus, sweating seems to be easier to activate than the pain in this patient. Sweating seems to have to be activated to a certain extent before a coactivation of pain takes place.
This observation may be interpreted in two ways: Either the activation of the sweat production has to reach a certain level to give rise to pain, or the fact that the sweat activation has reached a certain level is only a sign that the local "irritation" has reached a level at which a coactivation of the pain may take place. In other words, it may still be that pain and autonomic phenomena are activated independently, from a common source.
It is possible experimentally to distinguish between these two possibilities? It probably is, to some extent. Experiments in CPH have demonstrated that both parenterally administered atropine and stellate ganglion block-ade may abolish forehead sweating, in the presence of the pain. A dichotomy between pain and autonomic phenomena may in other words be obtained. Sweat production (or other autonomic phenomena, like tearing and nasal secretion) are not necessary for the generation of the pain.
If we now revert to our working hypotheses (Fig. 2) , it may be stated that possibility A is not correct. It is furthermore highly unlikely that the autonomic phenomena generate the pain (possibility B).
By exclusion, it therefore seems most likely that pain and autonomic phenomena are activated in parallel during the attack. In other words, there may be a coactivation of two separate phenomena (possibility C). The interdependence of pain and autonomic phenomena is thus probably not a causal One.
The common origin ("O" in Figs. 1 and 2) of pain and autonomic phenomena is only a theoretical concept at present, based on observations in CPH of mechanically precipitated attacks. Logically, however, it is likely that such a site occurs. If one can find the origin of the autonomic aberration, one might be on the track of the source of the pain as well. These findings and concepts should be substantiated in cluster headache proper.
